Responses of isolated Golgi tendon organs of cat to sinusoidal stretch.
1. Receptor potential and tension have been recorded from isolated Golgi tendon organs in response to sinusoidal stretch. Responses depended on amplitude and frequency of stretch and on the initial (resting) tension of the preparation. 2. Both tension and receptor potential behaved as power functions of stretch amplitude over most of the range corresponding to physiological tendon strains. However, for very small stretch amplitudes (less than 8 microns), a more linear response was seen. Those characteristics of responses that depended on stretch amplitude behaved similarly at all frequencies examined. 3. Frequency dependence of tension was slight. Its character, a gradual monotonic increase in response with increasing stretch frequency and a constant phase lead of a few degrees, did not change over the examined frequency range from 0.12 to 80 Hz. In contrast, receptor potential displayed a marked frequency dependence, increasing rapidly with increasing frequency of stretch in the range from approximately 1 to 20 Hz, then slowly declining as frequency was further increased. 4. Changes in initial tension of the preparation produced marked parallel changes in the amplitude dependence of tension and receptor potential. Frequency response was not significantly affected. 5. By comparing tension and receptor potential responses, the relative contributions of mechanical and electrical properties of the receptor to the sensory transduction process was examined. The present results suggest that in tendon organs the observed nonlinear dependence on amplitude of stretch originates primarily in the mechanical stage of transduction. Dynamic sensitivity, however, seems largely attributable to ionic processes within the sensory terminal membranes.